Objective: To assess the safety of percutaneous tracheostomy when performed by physician intensivists. Study Design: Descriptive study. Place and Duration of Study: Adult Medical ICU in the Department of Critical Care Medicine, Military Hospital, Rawalpindi, Pakistan, from September 2013 to August 2016. Methodology: Departmental record for percutaneous tracheostomies, performed by physician intensivifts, was evaluated. Variables studied were underlying primary diagnosis, details of the operating doctors, presence of immediate complications, departmental protocol for the procedure, pre-procedure safety checklist, written instructions on procedure steps, use of ultrasound and bronchoscopy. Portex Percutaneous Dilation Tracheostomy Kit with Single-Stage Dilator was used in all the patients. Results: Fifty-six percutaneous tracheostomy procedures were performed with a male to female ratio 3:1; more than 2/3rd (80%) had an underlying neurological illness. All doctors performing the procedures were physicians having minimum qualification of Fellowship with at least one year experience in intensive care and had observed at least five procedures. Departmental protocol for the procedure was followed in all the cases. Minor complications were observed in three patients (5.35%). These included para-tracheal misplacement, accidental de-cannulation, and endotracheal tube cuff puncture. None of the patient died due to direct complications of the procedure. Conclusion: Percutaneous tracheostomy is safe in Medical ICUs of developing countries, when performed by experienced physician intensivists under defined protocols.
INTRODUCTION
Percutaneous tracheostomy is an advanced airway procedure, which is commonly performed in modern intensive care units (ICUs). 1 It is gaining popularity as it adds several advantages to the management of critically ill, mechanically ventilated patients. 2 These include increased patient comfort, oral feeding, reduced requirement of sedation, early weaning from mechanical ventilation, reduced length of stay at the ICU and reduced overall cost. [3] [4] [5] [6] It is quick, easy, cost-effective, 6 and has abolished the need of shifting the patient to operation theater, thus reducing the risks posed by transportation of critically ill patients. 7 Started originally as a surgical procedure, tracheostomy is now being increasingly done by physicians trained sufficiently in the field of critical care. 8 Timings of tracheostomy are growing shorter, while the techniques are becoming smarter and safer. 6 Use of bronchoscope, and ultrasound has made the bedside procedure safer by reducing the chances of false tract and bleeding, respectively. [9] [10] The aim of this study was to evaluate the safety of this procedure performed by physician intensivists.
METHODOLOGY
Departmental record for the percutaneous tracheostomies performed over a three-year period, between September 2013 and August 2016, was studied. The total number of procedures performed was noted. Various variables were identified from the tracheostomy log. These included underlying primary diagnosis, indication of the tracheostomy, details of the operating doctor, and presence of any immediate complications.
Departmental protocol for the procedure included a preprocedure safety checklist, instructions on procedure steps, dealing with the complications, and guidance on use of ultrasound and bronchoscope. The pre-determined checklist included examination of front of neck for surface landmarks, coagulation profile, bedside neck ultrasound for any midline vessels, and difficulty of intubation while performing endotracheal intubation. Two operators technique was described, one at the top end and other at the lower end. Upper end was recommended to be secured using laryngoscope and pulling back the endotracheal tube, aiming to place the inflated balloon at the level of vocal cords. In addition to all other basic ICU monitoring exhaled tidal volume, end tidal carbon dioxide (ETCO2), and oxygen saturations monitoring were recommended. At the lower end/front of neck, space between the second and third tracheal rings was recommended for needle puncture. It was recommended that trachea should be held and stabilized between thumb and index finger of one hand, while doing the needle puncture with the other. Portex Blue Line Ultra Tracheostomy Kit was recommended and used in all the cases. Correct placement of the needle and plastic cannula was to be confirmed by a positive bubble test. Guidewire was to be placed in, using Modified Seldinger technique. A small skin incision was recommended only in cases with thick neck to facilitate the introduction of small dilator. Blunt dissection was not recommended and tract was dilated with single-stage dilator supplied with the kit. Free mobility of guidewire should be ensured during all the steps of procedure. Tracheostomy tube with introducer assembly was guided over the wire in the pre-dilated tract. Confirmation of the correct placement was recommended with waveform capnography. A bedside bronchoscope was available during all the procedures as per the protocol. It was used electively in seven cases, where there were poor neck landmarks or history of difficult endotracheal intubation. Its use was also recommended to confirm correct placement of tracheostomy tube, if the procedure steps were not smooth. The protocol outlined above was followed in all the percutaneous tracheostomies done in the department during the study period. No anesthetic or surgical backup was requested at the time of procedure.
This study was done retrospectively, hence was exempted from ethical review. Data was analyzed using statistical software SPSS version 22.0. Descriptive statistics were used to describe the data. Mean and standard deviation was used to report the continuous variables, while frequencies with percentages for categorical variables.
RESULTS
Fifty-nine patients underwent percutaneous tracheostomy during three years, omitted three patients as their procedure details were incomplete on the tracheostomy log. Record of rest of 56 patients was analyzed for study purpose. There were 42 male and 14 female patients (3:1). The mean age of patients was 39 +11.0 years (range 18-63 years). Most percutaneous tracheostomies were performed in calendar year 2015 (n=22, 39.3%), while least in year 2014 (n=3, 5.35%). The number of tracheostomies was very striking for the last six months of the study period, i.e. year 2016 (n=21, 37.5%). If we extrapolate it for the whole year, the expected number will be greater than total number of tracheostomies in 2015.
A total of 6 doctors were present in the department during the study period. Two of them were senior consultants, having Fellowship in Medicine as well as Critical Care Medicine. All of them were present at the time of procedure for supervision. Rest of the four doctors had a qualification of Fellowship in Medicine with at least six months experience in critical care.
The only indication for tracheostomy was prolonged mechanical ventilation in all the cases. Neurological conditions were found to be the most common underlying illness (n=45, 80%). Acute respiratory distress syndrome (ARDS) was the most frequent respiratory illness, requiring tracheostomy (n=9, 16%). Complete list of underlying medical conditions in the cohort is given in the Table I. Percutaneous tracheostomy by physician intensivists Immediate complications were recorded in three cases (5.35%). No procedure-related fatalities occurred in the studied tracheostomies. One case had accidental decannulation one hour after the procedure. Airway was rescued with endotracheal intubation and later surgical tracheostomy was done on the next day. Endo-tracheal tube-cuff puncture was recorded in one case, but did not lead to any further complication. One case was converted from percutaneous tracheostomy to surgical tracheostomy due to misplacement of tracheostomy in para-tracheal space and resultant minor bleeding. Subsequently, surgical tracheostomy was done successfully in theaters on the same day.
DISCUSSION
Tracheostomy was originally started as a complex surgical procedure, 11 but over the time the technique has evolved considerably, and now it has become a simpler bedside procedure. 8 Along with the evolution in technique, the doctors performing the procedures are also shifting from surgeons to anesthetists, to most recently the intensivists. 8 Physician intensivists from all over the world are increasingly sharing their experience in percutaneous tracheostomy. 12 It is the first data presented on percutaneous tracheostomy from single team of physician intensivists in Pakistan, and this is the strength of this study. It studied the adult population of medical patients, all of whom underwent this procedure under same well-defined protocol. Data on percutaneous tracheostomy in adult medical patients is overall lacking in Pakistan. There is a small study of 26 patients undergoing percutaneous tracheostomy by Guide Wire Dilating Forceps (GWDF) technique, 13 but it was done in neurosurgical patients by surgical teams. Similarly, there is another description of 18 cases of percutaneous tracheostomy, which were done in theaters by anesthetists, in the presence of ENT surgeons. 14 There is another small study of percutaneous tracheostomy in 25 pediatric patients, from Karachi, but again data in adult medical population undergoing this procedure is lacking. 15 The results of this study showed that more tracheostomies were performed on male patients, with male to female ratio 3:1, probably reflecting the larger number of overall male admission intake compared to females. There was a difference in the number of tracheostomies performed each year, with most tracheostomies performed towards the end of study period. It could be due to gain of confidence and expertise with the procedure over the time. There was a very well defined, clearly elaborated standard protocol for performing the procedure, which was followed in all the cases. Vascular ultrasound at front of neck was done before all the procedures, which was in line with the latest emerging evidence. 16 The technique of using surveillance vascular ultrasound seemed quite useful as no bleeding-related complication was noted in our cases. The overall rate of minor complications observed was quite low (n=3, 5.35%). Various factors that appeared to have contributed to this low complication rate were experience of the team, adherence to set protocol, use of vascular ultrasound, and bronchoscopy backup for difficult cases. All complications were managed appropriately and no major disability was noted due to procedure. Hence, we could argue that the procedure was reasonably safe to perform in Medical ICUs.
A comparison of those findings with that of some recently published regional studies is summarized in Table II and is discussed below.
Pattnaik et al. published the data of 300 cases of percutaneous tracheostomy from India. 17 They demonstrated that intensivists could safely perform percutaneous tracheostomy without using bronchoscope, ensuring simple safety steps like monitoring the exhaled tidal volumes and ensuring free movement of the guidewire throughout the procedure. In this study as well, we observed that the main emphasis was on the use of multiple simple clinical techniques described in the protocol, to ensure safety of the procedure. These included direct visualization of the inflated balloon at the level of vocal cords, while ensuring that the exhale tidal volumes and end tidal carbon dioxide do not drop over the baseline. Position of cannula in the trachea was confirmed by bubble test. Free mobility of guidewire was also ensured in our study throughout the procedure. However, compared to Pattnaik et al., it was observed that bronchoscope was used in 7 patients with anticipated difficulty. Resultantly, a lower overall complication rate was observed in our study (5.35%) compared to Pattnaik et al. (8.6%).
Ahmed et al. shared an experience of 117 cases for the first time from United Arab Emirates. 18 They also concluded that percutaneous tracheostomy without bronchoscopy guidance could be performed safely by carefully selecting the patients and having an experienced team.
Like Ahmed et al., results of this study also highlighted the importance of availability of appropriately skilled team. The maximum percutaneous tracheostomies were performed in year 2015, a time when appropriately trained team members were available throughout the year. In both studies, the most frequent indication for performing the percutaneous tracheostomy was neurological. Again we used bronchoscope in anticipated difficult cases, which might be responsible for lower complication rate noted in this study (5.35%) compared to Ahmed et al. (14.5%). Both studies were the first publications on experience of percutaneous tracheostomy in adult patients from the respective countries.
Asad Zaman Khan, Aslam Khan and Arshad Naseem Klein et al. published a retrospective chart review of 207 bedside tracheostomies done at a general ICU. 19 They concluded that, when compared to surgical tracheostomies in the same unit, bedside tracheostomy performed by the intensivists was safer. They mentioned an overall complication rate of 3.85%, which is less than ours (5.35%). However, their complications did include one fatal one, where patient died due to formation of false tract in the neck.
The sample size in all the above mentioned studies was larger than ours. There is a small study as well, which was done retrospectively in Istanbul, and in which data from 38 cases of percutaneous tracheostomy was analyzed retrospectively. 20 The overall complication rate in this study was 10.45, quite higher than the present (5.35%).
It is interesting to observe that bleeding was described as an important complication in all the studies quoted above. However, no significant bleeding-related complication was observed in this study. It might be due to smaller sample size of our study. However, the utility of pre-procedure surveillance vascular ultrasound, done in this study, does appear to reduce the risk of procedure-related major bleeding.
One of limitations of this study is its small sample size; however, it is not uncommon for pioneer studies of such less-commonly performed procedures to be of smaller size. It has all inherent limitations of a retrospective study; for example, selection bias. However, it definitely encourages intensivists in developing countries to design larger, prospective studies to further explore the safety of this procedure in their own settings.
CONCLUSION
Percutaneous tracheostomy is reasonably safe in Medical ICUs of developing countries, when performed by experienced physician intensivists under defined protocols. Bronchoscope is not required in routine, but its use in anticipated difficulty may be helpful in reducing the overall rate of complications.
